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METHOD, SYSTEMS, AND TERMINALS FOR terminal is on, off, or busy, as well as the location area 

ASSIGNING CONTROL CHANNEL TIME (including a group of cells) within which the mobile termi- 

SLOTS FOR GROUP AND INDIVIDUAL nal is located. The home location register can also include a 

PAGES database of restrictions and allowed service features for each 

5 mobile terminal. The home location register can also be 

RELATED APPLICATIONS considered a portion of the MSC. 

This application is related to: application Ser. No. 09/309, **» **P °£ \ ca » b f, tween mobile terminals 37 using the 

005 entitled Methods and Systems for Providing Group s y stem of " 15 illustrated m FIG. 2. As shown, the 

Calls with Reduced Setup Times; application Ser. No. , n oopnatag mobile termmal 37<z issues an origination mes- 

09/309,018 entitled Methods And Systems For Providing 10 sage which is received by the radio base stabon 32 a for the 

Temporary Identification Numbers For Mobile Terminals; <*" 3 { a m wb ? ch * e mobde te ™ lnal 37a 15 located - ™* 

application Ser. No. 09/309,012 entitled Apparatus And radl ° bas * s f tatlon 32 f checks "» origination message for 

Methods For Conducting Group Calls In Wireless Commu- errols > * no significant errors are detected, the radio base 

nications Systems; and application Ser. No. 09/309,022 „ staUon l? a f °™ rds me message to the mobile switching 

entitled Methods, Systems, And Terminals For Providing 15 center. The mobde switchmg ^nter amhenUcates the ongi- 

Group Communications Over A Common Traffic Channel. mobile termmal 37a and analyses the called number. 

Each of these applications is being filed concurrently with If ongmatmg mobile terminal and the called number are 

the present application, each of these applications has com- vahd > mobile switching center instructs the radio base 

mon inventorship, and each of these applications is assigned „ n statlon i2a t0 f?gn a Digital Traffic Channel (DTC) to the 

to Ericsson, Inc., the assignee of the present invention. In 20 moblle T nML ° n S matl0D a ? d cha ™!l d !i'f ' 

addition, the disclosures of each of these applications are me f! ag ! S ^% 1 ^ USS 1 d ! fo^^pk, m TR45 TIA, 

hereby incorporated herein by reference. ^' 136 ,' ™ ® c u T ^ 

3, Aug. 31, 1998, the disclosure of which is hereby mcor- 

FIELD OF THE INVENTION porated herein in its entirety by reference. 

_ . . , i^iir 25 Because the called party is another mobile terminal, the 

The present invention relates to the field of communica- mobile switching ccntcr checks lhc H LR to determine the 

tions and more particularly to radiotelephone communica- current location area (LA) for the called mobile terminal 376 

tions methods and systems. if the caJlcd mobile tcrminal ^ active A pmrality of cells is 

n a i-irr-o nn\m ad tuc i\t\/c\ttiam assigned to a location area, and a mobile terminal updates its 

BACKGROUND OF THE INVENTION 30 , °. n , . , , U1 

location with the cellular system only when the mobile 

Conventional cellular communications systems (such as terminal enters a new location area. Accordingly, location 

systems operating according to the IS-136 standard) gener- area updates are not needed every time a mobile terminal 

ally provide one-to-one communications from one mobile enters a new cell. While Digital Control Channel (DCCH) 

terminal to another mobile terminal or to a landline tele- traffic may be reduced, pages for a called mobile terminal 

phone coupled to a public switched telephone network. A 35 may need to be transmitted in all cells assigned to the 

conventional cellular communications system is illustrated location area. 

in FIG. 1. This system includes a mobile switching center The mobile switching center then issues a page message 

(MSC) 31 and a home location register 33. to all radio base stations supporting cells in the location area 

The MSC is coupled to a plurality of radio base stations ^ of the called mobile terminal 376. Each of these radio base 

(RBS) 32 wherein each RBS 32 defines a cell 35. In stations issues a page message on an appropriate paging 

addition, the MSC can be coupled to a public switched subchannel. Because of the DCCH paging structure, 

telephone network (PSTN) 36, As will be understood by however, a period of time as long as 1.28 seconds may pass 

those having skill in the art, the conventional cellular before the page message can be issued. The page message 

communications system of FIG. 1 can provide cellular 45 wakes the called mobile terminal from its battery sleep 

radiotelephone communications for one or more cellular mode, and the called mobile terminal 376 responds to the 

mobile terminals (MT) 37. More particularly, the cellular appropriate radio base station (now referred to as the called 

radiotelephone communications can be provided using con- radio base station 32/)) with a page response message to 

ventional cellular standards wherein a telephone is dialed to indicate the same. 

place a call to another communications device. 5Q The page response message is relayed from the called 

Each RBS provides radio frequency transmit and receive radio base station 326 to the mobile switching center, and the 

functions and supports low level protocol functions. mobile switching center instructs the called radio base 

Moreover, a RBS can be considered a dumb peripheral of the station 32b to assign a digital traffic channel to the called 

MSC 31 wherein the MSC provides central intelligence for mobile terminal 376. The mobile switching center then 

the system. Each RBS can be coupled to the MSC 31 via 55 completes a communications path between the originating 

communications links 39. These communications links can mobile terminal 37a and the called mobile terminal 37b 

be Tl links provided, for example, via landline or micro- using the two digital traffic channels, 

wave. The MSC 31 provides voice path switching between p a ges transmitted from the cellular communications sys- 

two cells, or a cell and the PSTN 36. The MSC 31 provides tern to a mobile terminal can be transmitted over a digital 

central system intelligence to control the radio base stations 60 control channel (DCCH) as shown in FIG. 2B. For example, 

and to process high level protocol messages from mobile the page transmitted by the radio base station to the terminal 

terminals 37 relayed by the radio base stations. In other 376 of FIG. 2A can be transmitted over the digital control 

words, the MSC handles call setup, paging, handoff, and call channel of FIG. 2B. In particular, the digital control channel 

connection. can be a time division multiple access (TDMA) control 

The home location register 33 keeps track of the current 65 channel including a plurality of time slots TO toT31 grouped 

status of the mobile terminals. For each mobile terminal, for into time frames so that each time frame includes a plurality 

example, the home location register can record whether that of sequential time slots. According to the IS-136 standard, 
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each super frame can include 32 time slots. Moreover, the communications systems may also be used by businesses 

time frames can be organized into a hyperframe structure such as trucking and/or taxi businesses, 

with a primary superframe and a secondary superframe ]n ra] radio ^ , ch communications systems 

included ,n each hyperframe with each secondary super- ide one . to _ m communications as opposed to 

frame repeating the information transmitted during the pre- < . A • , . r - , . , *• i i 

ceding primary superframe. Accordingly, a mobile* terminal 5 communications provided by convenuonal eel- 
typically has two opportunities to receive information trans- M * T U telephone communications systems^ Radio ad- 
mitted over the digital control channel of FIG. 2B. P atch &° u * communications are also preferably provided 

Apage can thus be transmitted to a mobile terminal during without the call setup delays that may be common in a 
one of the 32 time slots of the primary superframe and then 10 ™f onal cel ula ' radiotelephone communications sys- 
retraosmitted during the corresponding time slot of the 10 tem ' F ° r eX f^ e ' the n time T ^™f *° setu P a cal1 m u a 
secondary superframe. To save power at fhe mobile terminal, conventional IS - 136 cellular radiotelephone system may be 
the mobile terminal is assigned a time slot over which pages ™ long a f u 6 0r 7 .^conds including up to 1.28 seconds just 
for the mobile terminal will be transmitted. Accordingly, the ? P a ? the receiV1D S cellular radiotelephone. Tms setup 
mobile terminal need only monitor the assigned time slot in „ Ume ' howeve ^. mav be ™ acce P tab * e for police and other 
each superframe, and the mobile terminal receiver can be 15 emer g encv radl ° d *P atch TO communications systems, 
powered down during me other time slots. In the example of Wlth the proliferation of cellular communications 
FIG. 2B, the mobile terminal 37 is assigned time slot T12 so systems, there has been an effort to provide hybrid commu- 
that pages for the mobile terminal are transmitted during the nications systems that can support both cellular radiotele- 
twelfth time slot of a frame. The mobile terminal receiver 20 P hone communications as well as dispatch oriented group 
can thus be turned off during time slots T0-T11 and communications. Such a system has been developed, for 
T13-T31 of each time frame thereby reducing power con- example, by Motorola, with service being offered by Nextel. 
sumption and increasing battery life. Moreover, if a page for A similar system has been developed by Ericsson (the 
me mobile terminal is correctly received during the assigned assignee of the present application) under the name 
time slot of a primary superframe, the mobile terminal „ DAMPS-PRO. In particular, the DAMPS-PRO product pro- 
receiver can be turned off during the entirety of the subse- vidcs cellular communications according to the IS-136 eel- 
quent secondary superframe. ^ u ^ ar communications standard, as well as dispatch oriented 

Acontrol channel paging time slot is typically assigned to g rou P communications for predefined user groups, 

the mobile terminal within a cell of a cellular communica- In tne DAMPS-PRO system, intelligent group communi- 

tions system using a hashing algorithm based on a mobile 30 cations functionality is added to an IS-136 cellular commu- 

identification number (MIN) for the mobile terminal. nications system as shown in FIG. 3. This intelligent group 

According to the IS-136 standard, this hashing algorithm is communications functionality is provided by adding a group 

independently executed by both the mobile terminal and the server 41, a group bridge 43, a local area network 45, and a 

radio base station for the cell so that the assignment of the g rou P database 47. The cells, mobile switching center, home 

time slot is not communicated between the mobile terminal 35 location register, public switched telephone network, and 

and the radio base station. The hashing algorithm typically radio Dase stations provide cellular communications as dis- 

is designed to distribute mobile terminals within a cell cussed above with regard to FIGS. 1 and 2. 

across the time slots of a digital control channel frame for With regard to group calls, the group bridge provides a 

the cell thereby balancing the load on the digital control bank of telephony equipment which can initiate and receive 

channel. 40 radiotelephone calls, provide voice prompts, and respond to 

For example, a page for the mobile terminal 37 received user inputs. The bridge also provides a group function that 

by a radio base station from a mobile switching center may sums the audio from all parties within a designated group 

include the mobile identification number for the mobile ^ distributes the summed audio to all parties. The server 

terminal, and the radio base station can use the hashing communicates with the mobile switching center via standard 

algorithm to determine that the page should be transmitted 45 telephony signaling (such as defined by the SS7 standard) 

over time slot T12. The mobile terminal knows to monitor and controls the operation of the bridge equipment via the 

time slot T12 based on a separate execution of the hashing local area network. 

algorithm. The mobile terminal can perform the hashing The setup for a group call according to the DAMPS-PRO 
algorithm using the mobile identification number as well as system is illustrated in FIG. 4. In general, a predetermined 
base station specific information transmitted by the base 50 set of mobile terminals define a group which can commu- 
station over a broadcast control channel (BCCH). For nicate in the group call mode. Each of these mobile termi- 
example, the number of slots available for paging over the nals may have standard cellular radiotelephone functionality 
digital control channel (DCCH) may vary by base station so whereby one-to-one communications can be provided after 
that the number of paging time slots for the hashing algo- entering a telephone number and pressing a send button, 
rithm may vary by base station. 55 Mobile terminals in a conference group may also include a 
The conventional cellular communications system of FIG. push-to-talk (PTT) button which can automatically establish 
1, however, may not support dispatch oriented group* calls a group call with other active mobile terminals in the group, 
(also referred to as conference calls). Radio dispatch group In particular, an originating mobile terminal 37a' may 
communications systems are commonly used by emergency issue an origination message when the PTT button is pushed, 
service providers such as police and/or fire departments to 60 The radio base station providing service to the originating 
provide communications between a dispatcher and emer- mobile terminal 37a' (now referred to as the originating 
gency personnel. For example, a police dispatcher can radio base station 32a') receives the origination message, 
simultaneously call all on-duty police oflkers using a radio and checks the origination message for errors. If no signifi- 
dispatch communications system. Alternately, a police cant errors are detected, the origination message is for- 
officer can quickly establish communications with other 65 warded to the mobile switching center. The mobile switch- 
police officers and/or dispatchers simply by pressing a ing center authenticates the originating mobile terminal 37a* 
push-to-talk button on his radio. Similar radio dispatch and analyses the called number therein identifying the 



02/13/2004, EAST Version: 1.4.1 



US 6,532,224 Bl 

5 6 

group. If the originating mobile terminal 37a' and the frames is assigned as a second paging channel for the 

identified group are valid, the mobile switching center terminal, wherein the second time slot is assigned to provide 

authorizes the originating radio base station 32a' to assign a a desired proximity of the first and second time slots within 

digital traffic channel to the originating mobile terminal each of the time frames. The mobile terminal receiver can 

37a*, and a conversation channel is established between the 5 thus De powered up for an interval of time during a control 

originating mobile terminal 37a* and the group bridge 43 channel frame including the first and second time slots of the 

using the assigned digital traffic channel frame and powered down during the remainder of the frame. 

Group calls are indicated by a Called party number By providing the first and second time slots within the 

portionoftheoriginationmessagethatisunderstoodbyboth dcSircd P'™ 1 * thc f™* °f *™ over which the 

r« , • i ■ .u jx »u lm «• ,n receiver is powered up during each frame can be reduced, 

the mobile terminals in the group and the mobile switching 10 . / . y B . ' 

center. The mobile switching center detects that the called the . reby reduclDg ^ ^nsumed by the mobile terminal 

party number is for a group clll and connects the originating and mcreasing mobile termmal battery bfe. 

mobile terminal to the conference bridge. The conference M ° re P"»"™Mk. second time slot can be assigned to 

server accepts the call and then searches the group database P™ vide '^ second time slot within a predetermined number 

to determine the other mobile terminals in the group that 15 ° f tune * lo f of the first time slot within each of the time 

should be called. The server then instructs the conference frames - Pfe^bly, the second time slot is assigned to be the 



same as the first time slot so that the mobile terminal needs 
to monitor only one time slot of a control channel frame. In 



bridge to place calls to each of the other mobile terminals in 
the group via the mobile switching center. The call from the , 

originating mobile terminal and the calls to each of the other ?*htion the step of assigning the second time slot can 
mobile terminals in the group are then grouped together. In 20 mclude determining whether the second time slot can be 

particular, the mobile switching center issues pages for each P rovlded 7 tnm predetermined number of time slots of the 

of the other mobile terminals in. the group and completes first hme dot 'J 9nd responsive to determining that the second 

each call normally once each serving radio base station is Umc slol , can b 5 P ro y ld6d W1 * ln ^ predetermined number 

known. As further shown in the flow diagram of FIG. 5, the °f Um « 5 ots ° f the Umc s } ot > u«m .«» second time 
steps of sending the origination message at block 81, setting 25 slot within the predetermined number of time slots of the 

up the originating side of the call at block 83, paging to first time slot within each of the time frames. Alternately, the 

locate the called mobile terminals at block 85, and setting up sec ° nd ta ? e * lot ca " be f 51 ^ so that at ka f a secon d 

the terminating side of the call at block 87 proceed sequen- Predetermined number of time slots separates the first and 

tiallv second time slots within a time frame wherein the second 

T " L .j • j • j. * * ,n predetermined number of time slots is greater than the first 

In the hybrid communications system discussed above, a M . . • , . f , . . . , . 

, A . J , A , A , ' predetermmed number of time slots, responsive to deter- 

Hybrid terminal may need to monitor a digital control mini ^ ^ d[ne ^ 

cannot be provided within 

cnannet lor individual pages identihed by the mobile iden- ^ pred6tennined number of ^ slots of ^ fitst 

time slot. 

tificabon number intended for the terminal only as discussed . r ... . .. , . c . - .. , , 

above with regard to FIG. 2B. In addition, the hybrid A th f ^.f 1 ° f 6a< * of timc frames ca ° ^ 
terminal may need to monitor the digital control channel for 35 assigned 35 a . ttu f rd chal f lel for 1 onc ? f 

group pages identified by a group identification number. The termmals ,; " d » tunc sl° can be assigned as a fourth 
hybrid terminal may thus need to monitor two different time P a 8 lD S channel for the second terminal wherein the fourth 

slots in each digital control channel frame, thereby increas- ** f a ?« ned * P rov , lde a ^d proximity of the 

• iL omrt „J; a tUa # • third and fourth time slots within each of the time frames. In 

mg the amount 01 time the mobile terminal receiver is , A . , . , , « . ... , . . A 

~JT„,^a „~ , i ^1 . r ^ . ^ . 40 addition, relative high and low prion tics can be assigned to 

powered up during each control channel frame, increasing tl _ c ' j , f • i 1 .i_ » -i_ j • j 

the power consumed, and increasing the drain on the mobile ^ first and f s *f ond rcs f, ct ivcl * f ! hat thc ^ 

terminal battery. Accordingly, there continues to exist a need P™* of ^ c *f 1 ^ d sccond . / ime f ^ te » ^ 

in the art for methods, systems, and terminals providing P nont y ha ? the desired proximity of the third and fourth 

■ ^ T , rAOr ,:„„ ari j ' „ „j„^j time slots. In other words, the assignments for the mobile 

improved paging and providing reduced power consump- A . . , . A . , . , ' . . . . , 

45 termmal having the high assignment priority can be made 

preferentially. More particularly, the relative high priority 
SUMMARY OF THE INVENTION can De assigned to a mobile terminal having a low battery 

charge and/or a preferred status such as a terminal for a 
police or fire department. 



tion. 



It is therefore an object of the present invention to provide 



improved methods, systems, and terminals for group com- , c . , , A . , 

munications 50 In addition, the first and second termmals can provide 

" _ t . . . , group communications therebetween, and the second and 

It is another object of the present invention to provide fourth dmc dots can comprise a common timc slol so that 

ceUular communications methods, systems, and terminals the sccond and fourth paging channel& comprises a common 

that can improve group paging. grcmp paging channcL relative high and low priorities 

It is another object of the present invention to provide 55 can thus be assigned to the first and second terminals so that 

cellular communications methods, systems, and terminals the desired proximity of the first time slot and the common 

that can reduce power consumption. time slot is given higher priority than the desired proximity 

It is still another object of the present invention to provide of the third time slot and common time slot. When two 

communications methods, systems, and terminals that can mobile terminals providing group communications therebe- 

increase access speeds. 60 tween are in a common cell, the common time slot can thus 

These and other objects can be provided according to the be used to transmit group pages for the group including the 

present invention by defining control channel including a first and second terminals. 

plurality of time slots wherein the time slots are grouped into More particularly, the control channel can be a digital 

time frames so that each time frame includes a plurality of control channel such as a time division multiple access 

sequential time slots. A first time slot of each of the time 65 (TDM A) digital control channel according to the IS-136 

frames is assigned as a first paging channel for one of the standard. Moreover, the first and second consecutive time* 

terminals. In addition, a second time slot of each of the time frames can define respective primary and secondary frames 
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such that information included in the secondary frame is the FIG. 10 illustrates the assignment of control channel time 

same as information included in the primary frame. The first slots for individual and group pages according to the present 

paging channel for the terminal can be an individual paging invention. 

channel for the terminal and the second paging channel can FIG. 11 is a block diagram illustrating a radio base station 

be a group paging channel for the terminal. In addition, the 5 according to the present invention. 

first time slot can be assigned based on an identification FIG. 12 is a flow chart illustrating operations of assigning 
number for the terminal according to a hashing algorithm. channel time sbts for individual and group pages 
The identification number can be, for example, a mobile according to the present invention, 
identification number (MIN) according to the IS -136 stan- 
dard. 10 DETAILED DESCRIPTION 

The assignment of the time slots can be preceded by present invention will now be described more fully 
communicating a login message from the terminal to the hereinafter with reference to the accompanying drawings, in 
communications system, and followed by communicating at wn i cn preferred embodiments of the invention are shown, 
least one of the first time slot assigned as the first paging This invention may, however, be embodied in many different 
channel and the second time slot assigned as the second 15 forms and snould nol be construed as limited to the embodi- 
paging channel from the communications system to the ments sel f ortn herein; rather, these embodiments are pro- 
terminal. At least one of the time slots can thus be assigned v i ded so lnat this disclosure will be thorough and complete, 
independently by the radio base station servicing the cell and will fully convey the scope of the invention to those 
within which the mobile terminal is located responsive to the in me art Lflc e numbers refer to like elements 
login message and then transmitted to the respective mobile 20 throughout. 

terminal. Accordingly the radio base station can assign at A h bM ceUular radiotelephone communications system 

least one of the time slots to provide the desired proximity/ vidm u communications according to the present 

and based on current control channel traffic without requir- invention will now be described with reference to FIGS, 

ing a parallel calculation at the mobile terminal. Instead, the ^ ]n artic ular, ^ syst em of FIG. 6 includes a mobile 

assignment is transmitted to the mobile terminal. 25 swi(ching centef m a p]m ^ {y of fadio base statioQS 

The methods, systems and terminals of the present inven- defining a respective plurality of cells 132, and a home 
tion can thus provide time slot assignments for group and location register 133. Moreover, the mobile switching center 
individual pages for a mobile terminal to reduce power 131 C an be coupled to a public switched telephone network 
consumption and the resulting battery drain at the mobile ^ q 136. The system of FIG. 6 can thus provide conventional 
terminal. More particularly, first and second time slots for one-to-one cellular radiotelephone communications accord- 
group and individual pages can be assigned to provide a ing to a cellular communications standard such as the IS -136 
desired proximity therebetween within a control channel standard. 

time frame thereby allowing the mobile terminal receiver to ]n addition> g^p ca ll functionality is provided using the 

be powered up over a period of time including both time group mr 141> the group bridge 143 the rouler 153 the 

slots while reducing the period of time that the receiver is gn)up database 147> the tracking database 149, and the 

powered up during a time frame. mo5ile termina i parameter database 151. As shown, the 

BRIEF DESCRIPTION OF THE DRAWINGS mobilc s ^ h ^ 131 » C0ll P lc( !. l ? th ? t radio **** 

stations 132 through communications links illustrated as 

FIG. 1 is a block diagram of a cellular radiotelephone ^ solid lines. The communications links between the mobile 

communications system according to the prior art. switching center and the radio base stations (illustrated in 

FIG. 2A is a message flow diagram illustrating steps of solid lines) can be Tl links provided, for example, via 

setting up a one-to-one radiotelephone call in the system of landline or microwave. 

FIG. 1. Communication links are also provided between the 

FIG. 2B is illustrates a time slot and frame structure for 45 router 153 and the radio base stations 132 as indicated by the 

a digital control channel (DCCH) according to the prior dotted lines. In particular, the communications links 

system of FIG. 1. between the router 153 and the radio base stations 132 can 

FIG. 3 is a block diagram of a cellular radiotelephone also be provided by Tl lines. As shown, the communications 

communications system with the addition of group calling unks between the router and the radio base stations can be 

functionality according to the prior art. " 50 provided through the mobile switching center using Tl lines, 

HG. 4 is a message flow diagram illustrating steps of wilho , ut Processing these communications at the mobile 

setting up a group radiotelephone call in the system of FIG. switching center. This arrangement has the advantage that 

3 existing communications links (such as Tl lines) can be used 

' ^ _ • rt 1 • .,, . r „. thereby reducing the need for additional hardware. 

FIG. 5 is a flow diagram illustrating steps of setting up a A11 \ , • *• r 1 u a j u * 

rou call accordin to the rior art 55 Alternately, communications links can be provided between 

group c accor ing o e prior a . ^ router and the radio base stations without physically 

FIG. 6 is a block diagram of a cellular radiotelephone passing tne mobile switching ^ commu . 

communications system including group calling functional- nations links between the router and the radio base stations 

ity according to the present invention. can bc providcd according to an existing standard such as the 

FIG. 7 is a message flow diagram illustrating steps of cell 60 TCP/IP standard, 

login-in according to the system of FIG. 5. ^ trac king database 149 and the mobile terminal param- 

FTG. 8 is a message flow diagram illustrating steps of e ters database 151 are used to keep track of mobile terminal 

setting up a group radiotelephone call in the system of FIG. locations and parameters. In particular, each mobile terminal 

5. preferably generates a login message (transmitted over a 

FIG. 9 is a block diagram of a mobile terminal for use 65 digital control channel) whenever the mobile terminal enters 

with the cellular radiotelephone communications system of a new cell and is thus serviced by a new base station or 

FIG. 6. whenever the mobile terminal is turned on. The login 
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message is received by the new servicing radio base station allowed to initiate calls to the requested group. After suc- 

which then transmits the login message to the group server. cessful verification, the server 141 references the group 

The group server can thus determine which radio base database 147 to determine the other mobile terminals in the 

station is currently serving each mobile terminal, and this called group (now referred to as the called mobile terminals 

information can thus be stored in the tracking database. The 5 1376) and their mobile identification numbers (MINs). The 

tracking database can thus be used to identify for each active server also checks the tracking database to determine the 

mobile terminal the particular radio base station providing radio base stations currently serving the called mobile 

service to that mobile terminal. terminals (now referred to as the called radio base stations 

As also shown in FIG. 7, a parameter update message can 1326). 

be generated by the mobile terrninal when the mobile 1Q As shown in FIG. 6, the called mobile terminal 1376 is 

terminal first enters the communications system or when located in the called cell 1356 serviced by the called radio 

parameters for the mobile terminal change. In particular, the base station 1326. The called mobile terminal 1376', 

parameter update message can include parameter informa- however, is in the cell 135a, serviced by the radio base 

tion for the mobile terminal that may be different for other station 132a. Accordingly, the radio base station 132a is 

mobile terminals operating in the same system. For example, 15 both the originating radio base station and one of the called 

the parameter information can include the particular vocoder radio base stations. The radio base station 132a can thus 

used by the terminal, and/or security information such as provide all the functions discussed with reference to the 

whether the mobile terminal supports encryption and if so originating radio base station 132a as well as the functions 

the type of encryption. The parameter update message is discussed with reference to the called radio base stations 

received by the radio base station and the corresponding 2Q 1326. Furthermore, more than three mobile terminals can be 

parameter information for the mobile terminal is stored in included in the calling group, and one or more of the mobile 

the mobile terminal database of the conference equipment. terminals of the group can be in any of the cells of the 

This information can then be used when issuing a called system. 

origination message as discussed below. xh e serve,- then iss Ue s a group setup message to the called 

The login message can be a relatively short message ^ radio base stations 1326 (and 132a in this example) as well 

transmitted within a single time slot of a single time division as a conference acknowledge to the originating radio base 

multiple access (TDMA) time frame so that traffic on the station 132a. The server 141 also notifies the group bridge 

digital control channels is not significantly increased. The 143 which call-in numbers will be used for the group call so 

mobile terminal parameter database can be used to store that the bridge 143 can group the calls together. A group 

mobile terminal parameters for each mobile terminal, and 30 setup message is thus sent to respective called radio base 

the mobile terminal parameters can be updated responsive to stations providing service for each active called mobile 

parameter update messages transmitted by the mobile ter- terminal in the called group. Moreover, each group setup 

minals as discussed in greater detail below. The generation message can include the following information: (1) the 

of login messages and parameter update messages is illus- mobile identification number for the called mobile terminal; 

trated in FIG. 7. 35 (2) the call-in number to be called by the called radio base 

The setup of a group call using the system of FIG. 6 station providing service for the called mobile terminal; (3) 

according to the present invention is illustrated in FIG. 8. In the group number called by the originating mobile terminal; 

FIG. 8, the Conference Equipment includes the group server and (4) the mobile terminal parameter data for the called 

141, group bridge 143, router 153, local area network 145, mobile terminal. 

mobile terminal parameter database 151, tracking database 40 Each of the called radio base stations then issues a called 

149, and group database 147. In particular, the originating origination message to the mobile switching center 131 

mobile terminal 137a transmits a calling origination mes- responsive to the group setup message. Each called origi- 

sage that is received by the radio base station providing nation message includes the mobile identification number 

service to the originating mobile terminal (now referred to as (MIN) for the respective called mobile terminal so that the 

the originating radio base station 132a). The information 45 mobile switching center believes the respective called 

transmitted in the calling origination message can be mobile terminal issued the called origination message. The 

reduced as compared to that of a conventional cellular called origination message also includes the call-in number 

origination message, because the parameter information for in the called party field, as well as the parameter information 

the mobile terminal is stored in mobile terminal parameter previously stored in the mobile terminal parameter database, 

database as discussed above. By reducing the information 50 This allows the call setups for both the originating mobile 

transmitted in the calling origination message, the calling terminals and the called mobile terminals to proceed in 

origination message can be transmitted over a single time parallel. This procedure also allows the mobile switching 

slot thereby reducing call setup time. center to use its standard authentication and billing func- 

The originating radio base station is able to identify a tions. In other words, each mobile terminal in the called 

calling origination message for a group call, and thus 55 group is treated as if it originated a call, and each mobile 

transmits a group setup request to the group server 141. The terminal in the called group can be billed for its own air time, 

calling origination message and the group setup request In other words, by using the information for the called 

include portions thereof identifying the originating mobile mobile terminal stored in the tracking database and the 

terminal 137a (MIN) and the group of mobile terminals mobile terminal parameter database, the called radio base 

(identified by a group number) to be included in the group 60 station is able to issue the called origination message with- 

call. In addition, the mobile identification numbers (MINs) out waiting for the called mobile terminal to respond to a 

for each mobile terminal in the group are stored in the group page thus reducing call setup time. 

database 147. The group server is thus able to identify all After issuing a called origination message, each called 

mobile terminals to be included in the group call (now radio base station transmits a group page during the next 

referred to as the called mobile terminals 1376). 65 available paging subchannel of the respective digital control 

The server verifies that the requested group is a valid channel to the respective called mobile terminal using the 

group and that the originating mobile terminal 137a is mobile identification number specified in the respective 
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group setup message. This group page wakes the mobile above with regard to the communications system of FIGS, 

terminal to participate in the group call. The group page 6, 7, and 8. In particular, the mobile terminal processor 151 

includes the group number in the calling party number field can be programmed as ooe of a group of mobile terminals 

thus allowing the called mobile terminal to determine that that can be included in group calls. For example, the mobile 

the call is a group call so that the called mobile terminal can 5 terminal processor (and the processors of other mobile 

behave as if it originated a call once a digital traffic channel terminals in the group) can be programmed with a group 

is assigned. Accordingly, the group paging can proceed number identifying the group, and a group call can be 

simultaneously with other call setup activities such as the initiated responsive to pressing the PIT button. When the 

designation of a digital traffic channel by the mobile switch- PTT button is pushed, the mobile terminal transmits a 

ing center. b calling origination message including the group number as 

Because the radio base station servicing each called discussed above thereby initiating a group call between the 

mobile terminal is known as a result of the login message active mobile terminals in the group. The mobile terminal 

information stored in the tracking database, group setup can a is 0 reC eive group calls as discussed above with refer- 

messages can be transmitted only to radio base stations ence to FIGS 6 _g Moreover, the mobile terminal can 

currently providing service ; to . active mobile terminals in the transmit lo ^ mcssagcs and parameter messages as dis- 

group. Accordingly, the called radio base stations can trans- cussed aboye ^ d to pj G ? 

mit the respective called origination messages before receiv- T , , 1 L -. m/ ,r>m i_ j 

ing a page response from the respective called mobile In addition, a digital rontiol channel (DCCH) can be used 

terminal (or even before sending the page to the called t0 su PP ort 8^P and indrvidual pages from a radio base 

mobile terminal). In other words, a called radio base station statlon t0 a moblle terminal within a cell defined by the radio 

can begin setting up communications between it and the 20 base station wherein the digital control channel includes a 

group bridge before the respective called mobile terminal plurality of time slots grouped into time frames so that each 

has responded because it is already known that the called dme frame mcludes a plurality of sequential time slots. More 

mobile terminal is being serviced by that base station, and particularly, a mobile terminal supporting group communi- 

because the group setup message for called mobile terminals cations in the communications system of the present inven- 

is only sent to the radio base station(s) providing service 25 ti° n mav neeo1 to receive individual pages over the digital 

therefor. The time required for group call setup can thus be control channel addressed only to the mobile terminal using 

reduced. the mobile identification number, as well as group pages 

In addition, the originating radio base station receives a addressed to a group of mobile terminals using a group 

group setup request acknowledge to confirm that the group identification number. Accordingly, the mobile terminal 137' 

setup request was received by the group server. The group 30 may need to monitor a first time slot Tx' in each digital 

setup request acknowledge can include the mobile identifi- control channel time frame for individual pages M' 

cation number for the originating mobile terminal, the addressed to the mobile identification number and a second 

call-in number (optional for the originating radio base time slot Ty' for group pages G' addressed to the group 

station), the group number called by the originating mobile identification number as shown in FIG. 10. 

terminal, and mobile terminal parameter data (optional). The 35 The first and second control channel time slots for the 

base station modifies the calling origination message mobile terminal 137' are assigned within a cell so that the 

received from the originating mobile terminal to include mobile terminal need only monitor the two assigned time 

mobile terminal parameters received and replaces the called slots. The mobile terminal receiver can thus be powered 

party number with the group call-in number if provided. The down during all other time slots during each frame to reduce 

designation of a digital traffic channel and opening of a 40 power consumption and increase battery life. The assign- 

. conversation path for the originating mobile terminal can ment of the two time slots, however, may require that the 

thus be done in parallel with the designation of digital traffic mobile terminal receiver be powered up during two separate 

channels and the opening of conversation paths for the (and possibly spaced apart) time slots. By assigning the 

called mobile terminals so that the time required for group second time slot Ty' to provide a desired proximity with 

call setup can be reduced. Furthermore, the group call 45 respect to the first time slot Tx', the mobile terminal can be 

functionality according to the present invention can be powered up for a period of time covering both assigned time 

provided using cellular systems operating according to exist- slots of the frame and then powered down. By maintaining 

ing cellular standards such as IS-136. the desired proximity, the power consumed can be reduced 

FIG. 9 is a block diagram of a mobile terminal 137 for use because the receiver is not powered up and down twice per 

in the communications system of FIG. 6 providing both 50 frame. In other words, power consumption can be reduced 

one-to-one cellular radiotelephone calls and group calls. As by powering the receiver up once over a predetermined 

shown, the mobile terminal 137 includes a processor 151, a number of time slots during a frame instead of powering the 

transceiver 153 (including a transmitter and a receiver), an receiver up twice for two spaced apart time slots during a 

antenna 155, a keypad 157, a display 159, a push-to-talk frame even though the predetermined number of time slots 

(PTT) button 161, a speaker 163, and a microphone 165. The 55 may be greater than two provided that the desired proximity 

mobile terminal 137 can initiate and receive one-to-one is maintained. 

cellular radiotelephone calls according to a conventional In particular, the first time slot Tx* can be assigned to the 

cellular standard such as the IS-136 standard. In particular, mobile terminal 137' for individual pages M 1 according to a 

the mobile terminal can initiate a one-to-one call responsive hashing algorithm based on a mobile identification number 

to the entry of a telephone number through the keypad 60 for the mobile terminal. According to the present invention, 

followed by pushing a send key on the keypad. The mobile the second time slot iy can be assigned by the radio base 

terminal can receive a one-to-one call from other terminals station to provide group pages G' for a group of mobile 

upon receipt of a page from the communications system terminals including the mobile terminal 137'. Preferably, the 

causing the phone to ring wherein the user can accept the second time slot Ty* can be assigned to be. the same as the 

call by pressing the send key on the keypad. 6 5 first time slot Tx' so that the mobile terminal 137' only needs 

The processor of the mobile terminal 137 can also be to monitor one time slot. Because of paging assignments for 

programmed to provide the group calling features discussed other mobile terminals in the cell and/or other considerations 
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at the base station, however, the radio base station 132 may The assignment priority information can be used, for 

be unable to assign the second time slot to be the same as the example, in the event that two mobile terminals belonging to 

first time slot. In this situation, the radio base station 132 the same call group are present in a common cell. In this 

may attempt to assign the second time slot within a prede- situation, the radio base station will assign first and second 

termined number of time slots of the first time slot. For 5 time slots Tx* and Ty l to the first mobile terminal 137' to 

example, the predetermined number of time slots may be move into the cell as discussed above. When the second 

five such the radio base station attempts to assign the second terminal 137" from the group moves into the cell, however, 

time slot to be spaced no more than five time slots from the the second time slot Ty' will have already been assigned for 

first time slot with the second time slot being assigned group pages to mobile terminals belonging to that group in 

preferably as close to the first time slot as possible. For 1Q that cell. Because of the previous assignment of the second 

example, the radio base station will attempt to assign the time slot Ty* for group pages for that group in that cell, it 

second time slot adjacent to the first time slot before may be difficult to provide the desired proximity of time 

providing a greater separation of the time slots. slots for the second mobile terminal 137". For example, if 

In the event that the second time slot cannot be assigned the time slot Tx" for individual pages M" to the second 

within the predetermined number of time slots of the first 15 mobile terminal 137" is assigned according to a hashing 

time slot, it may be advantageous to provide a separation algorithm based on a mobile identification number for the 

between the two time slots for the mobile terminal so that the second mobile terminal 137", and the time slot Ty* for group 

mobile terminal receiver has time to power down and then pages G' has been assigned previously, the radio base station 

up again between the two time slots and/or to reduce power may not be able to provide the desired proximity of paging 

consumption as compared to leaving the receiver powered 2 q channel time slots for the second mobile terminal, 

up for longer than the predetermined number of time slots. This situation can be addressed by comparing the assign - 

For example, if the first and second time slots cannot be ment priority information for the two mobile terminals 137' 

assigned within five time slots of each other, it may be and 137". If the first mobile terminal 137' has a higher 

desirable to separate the first and second time slots by at assignment priority, the previous assignment of group pages 

least eight time slots. ^ G' to the time slot Ty 1 can be maintained. If the second 

As will be understood, the terms first and second are used mobile terminal 137" has a higher assignment priority, the 

to identify time slots for group and individual pages for a radio base station can reassign the group pages G' to a new 

mobile terminal within a control channel frame without time slot to provide the desired proximity of time slots for 

limiting the order of the time slots. For example, the first the second mobile terminal. For example, the radio base 

time slot can follow the second time slot in a frame of time 30 station can reassign the group pages to a new time slot if the 

slots. Moreover, the first and second time slots can be second mobile terminal has a lower battery charge than the 

assigned according to the following order of preference: (1) first mobile terminal so that the power consumed by the 

such that the two time slots are the same time slot; (2) such second mobile terminal can be reduced, 

that the two time slots are sequential with no intervening This situation can alternately be addressed by allowing 

time slots therebetween; (3) such that the two time slots are 35 the radio base station to independently assign the time slots 

separated by up to the predetermined number of intervening for individual pages to mobile terminals providing group 

time slots thus maintaining the desired proximity; and (4) communications as opposed to using the hashing algorithm, 

such that the two time slots are separated by a sufficient Accordingly, the first mobile terminal 137' of a group to 

number of time slots greater than the predetermined number enter a cell can be assigned the first time slot Tx 1 for 

so that the mobile terminal receiver can be powered down 40 individual pages M' and the second time slot Ty' for group 

and then up again between the two time slots. pages G 1 to provide the desired proximity where the first 

Because time slots for paging channels for a mobile time slot is not constrained by the fixed hashing algorithm, 

terminal are determined by the radio base station, the time When the second mobile terminal 137" of the group enters 

slot assignments are preferably initiated responsive to the cell, the radio base station can assign a third time slot Tx" 

receipt at the radio base station (RBS) of the login message 45 for individual pages M" to the second mobile terminal to 

from the mobile terminal as shown in FIG. 7. As discussed provide the desired proximity with respect to the second 

above, the mobile terminal transmits the login message to time slot Ty 1 . 

the radio base station when the mobile terminal moves into When assigning the third time slot Tx", the radio base 

the cell serviced by the radio base station. On receipt of the station can also reassign the first and second time slots Tx' 

login message, the radio base station can assign control 50 and Ty' to increase the proximity of the three time slots, 

channel time slots for the mobile terminal as discussed Preferably, the radio base station can assign first time slot 

above, and one or both of the assigned time slots can be Tx', the second time slot Ty 1 , and the third time slot Tx" to 

communicated to the mobile terminal in the login acknowl- be the same so that the first and second mobile terminals 

edge message transmitted by the radio base station. need only monitor a single time slot for any frame of the 

The login message can also be used to transmit assign- 55 digital control channel for individual and group pages. The 

ment priority information for the mobile terminal. Assign- time slots Tx', Ty, and Tx" can be reassigned yet again upon 

ment priority information for the mobile terminal can entry of additional mobile terminals of the group into the cell 

include a battery charge indication and/or a preferred status according to the relative assignment priorities of the mobile 

indication (for example, a police or fire department terminal terminals in the group and other traffic on the digital control 

indication). Accordingly, a mobile terminal with a low 60 channel. 

battery charge can be given higher time slot assignment A radio base 132 station according to the present inven- 

priority than a mobile terminal with a high battery charge, tion is illustrated in FIG. 11. As shown, the radio base station 

and/or a police department terminal can be given a higher 132 includes a transmitter 211, a receiver 213, a controller 

time slot assignment priority than a non-police terminal. The 215, and memory 217. The transmitter transmits radio 

greatest reductions in power consumption and battery drain 65 communications to mobile terminals in the cell defined by 

can thus be provided for the mobile terminals with the the radio base station, the receiver receives radio commu- 

highest assignment priorities. nications from mobile terminals in the cell, and the control- 
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ler controls the operation of the two. The controller also 
transmits and receives communications to and from the 
mobile switching center (MSC) 131. In particular, the con- 
troller assigns the time slots for individual and group pages 
for each mobile terminal in the cell responsive to receipt of 5 
the login message through the receiver. The time slot assign- 
ments are performed by the controller as discussed above, 
and then transmitted to the respective mobile terminal 
through the transmitter 211. 

Operations and methods according to the present inven- 10 
tion are illustrated in the flow chart of FIG. 12. As shown, 
when the radio base station receives a login message from a 
mobile terminal providing group communications at block 
301, the radio base station controller determines whether a 
control channel time slot has already been assigned for 15 
group pages for the group to which the mobile terminal 
belongs at block 303. If a control channel has not been 
previously assigned for group pages, the radio base station 
assigns a first time slot for individual pages for the mobile 
terminal and a second time slot for group pages to mobile ^ 
terminals in the group at block 305. 

The first and second time slots are preferably assigned to 
provide a desired proximity therebetween, and most prefer- 
ably assigned to be the same. If the desired proximity can not 
feasibly be provided, the radio base station may provide a 25 
separation of the first and second time slots greater than the 
desired proximity to allow the mobile terminal receiver to be 
powered down and then up again between the first and 
second time slots. The assignment of time slots is discussed 
in greater detail above. The time slot assignments are then 30 
transmitted to the mobile terminal through the radio base 
station transmitter at block 307. 

If a control channel has been previously assigned for 
group pages for the group to which the mobile terminal 
belongs, the radio base station can check the assignment 35 
priorities for all mobile terminals in the cell belonging to the 
group at block 309. Time slots for individual and group 
pages are then assigned for the mobile terminal which 
transmitted the login message at block 311 according to the 
assignment priorities for the mobile terminals in the group. 40 
This step can also include reassigning the time slot for group 
pages and/or reassigning time slots for individual pages for 
other mobile terminals of the group in the cell. Accordingly, 
time slots for individual and group pages for all mobile 
terminals of a group in a cell can be assigned to reduce 45 
power consumption at individual mobile terminals, and the 
assignment priority information can be used to provide the 
greatest reductions in power consumption at the mobile 
terminals with the highest assignment priorities. The new 
time slot assignments are then transmitted to the respective 50 
mobile terminals at block 313. 

Hie flowchart of FIG. 12 illustrates exemplary operations 
for assigning control channel time slots for group and 
individual pages according to aspects of the present inven- 
tion. It will be understood that blocks of the flowchart of 5S 
FIG. 12, and combinations of blocks in the flowchart, can be 
implemented by computer program instructions which may 
be loaded onto a computer or other programmable data 
processing apparatus, such as the controller 215 of the radio 
base station 132 of FIG. 11 to produce a machine such that 60 
the instructions which execute on the computer or other 
programmable data processing apparatus create means for 
implementing the functions specified in the flowchart block 
or blocks. The computer program instructions may also be 
loaded onto a computer or other programmable data pro- 65 
cessing apparatus to cause a series of operational steps to be 
performed on the computer or other programmable appara- 



tus to produce a computer implemented process such that the 
instructions which execute on the computer or other pro- 
grammable apparatus provide steps for implementing the 
functions specified in the flowchart block or blocks. 

Accordingly, blocks of the flowchart of FIG. 12 support 
combinations of means for performing the specified func- 
tions and combinations of steps for performing the specified 
functions. It will also be understood that each block of the 
flowchart of FIG. 12, and combinations of blocks therein, 
can be implemented by special purpose hardware-based 
computer systems which perform the specified functions or 
steps, or combinations of special purpose hardware and 
computer instructions. 

In the drawings and specification, there have been dis- 
closed typical preferred embodiments of the invention and, 
although specific terms are employed, they are used in a 
generic and descriptive sense only and not for purposes of 
limitation, the scope of the invention being set forth in the 
following claims. 

That which is claimed is: 

1. A method of assigning paging channels to terminals 
providing group communications with a communications 
systems, the method comprising the steps of: 

defining a control channel including a plurality of time 
slots wherein the time slots are grouped into time 
frames so that each time frame includes a plurality of 
sequential time slots; 

assigning a first time slot of each of the time frames as a 
first paging channel for one of the terminals; and 

assigning a second time slot of each of the time frames as 
a second paging channel for the terminal wherein the 
second time slot is assigned to provide a desired 
proximity of the first and second time slots within each 
of the time frames and wherein assigning the second 
time slot comprises, 

determining whether the second time slot can be pro- 
vided within a predetermined number of time slots of 
the first time slot, and 

responsive to determining that the second time slot can 
be provided within the predetermined number of 
time slots of the first time slot, assigning the second 
time slot within the predetermined number of time 
slots of the first time slot within each of the time 
frames. 

2. A method according to claim 1 wherein the step of 
assigning the second time slot further comprises: 

responsive to determining that the second time slot cannot 
be provided within the predetermined number of time 
slots of the first time slot, assigniog the second time slot 
so that at least a second predetermined number of time 
slots separates the first and second time slots within a 
time frame wherein the second predetermined number 
of time slots is greater than the first predetermined 
number of time slots. 

3. A method according to claim 1 wherein the control 
channel comprises a digital control channel. 

4. A method according to claim 1 wherein first and second 
consecutive time frames define respective primary and sec- 
ondary frames such that information included in the sec- 
ondary frame is the same as information included in the 
primary frame. 

5. A method according to claim 1 wherein the first paging 
channel for the terminal comprises an individual paging 
channel for the terminal and wherein the second paging 
channel comprises a group paging channel for the terminal. 

6. A method according to claim 5 wherein the step of 
assigning the first time slot as a first individual paging 
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channel for the terminal comprises assigning the first time 
slot based on an identification number (MIN) for the termi- 
nal. 

7. A method according to claim 6 wherein the first time 
slot is assigned according to a hashing algorithm. 

8. A method of assigning paging channels to terminals 
providing group communications with a communications 
systems, the method comprising the steps of: 

defining a control channel including a plurality of time 
slots wherein the time slots are grouped into time 
frames so that each time frame includes a plurality of 
sequential time slots; 

assigning a first time slot of each of the time frames as a 
first paging channel for one of the terminals; 

assigning a second time slot of each of the time frames as 
a second paging channel for the terminal wherein the 
second time slot is assigned to provide a desired 
proximity of the first and second time slots within each 
of the time frames; 

assigning a third time slot of each of the time frames as 
a third paging channel for a second one of the termi- 
nals; and 

assigning a fourth time slot of each of the time frames as 
a fourth paging channel for the second terminal 
wherein the fourth time slot is assigned to provide a 
desired proximity of the third and fourth time slots 
within each of the time frames. 

9. A method according to claim 8 wherein the steps of 
assigning the first, second, third, and fourth time slots are 
preceded by the step of: 

assigning relative high and low priorities to the first and 
second terminals respectively so that the desired prox- 
imity of the first and second time slots is given higher 
priority than the desired proximity of the third and 
fourth time slots. 

10. A method according to claim 9 wherein the relative 
high priority is assigned to the first terminal having a battery 
charge lower than that of the second terminal. 

11. A method according to claim 9 wherein the relative 
high priority is assigned to the first terminal having a 
preferred status with respect to the second terminal. 

12. A method according to claim 8 wherein the first and 
second terminals provide group communications therebe- 
tween and wherein the second and fourth time slots com- 
prise a common time slot so that the second and fourth 
paging channels comprises a common group paging 
channel, the method further comprising the step of: 

assigning relative high and low priorities to the first and 
second terminals so that the desired proximity of the 
first time slot and the common time slot is given higher 
priority than the desired proximity of the third time slot 
and common time slot. 

13. A method of assigning paging channels to terminals 
providing group communications with a communications 
systems, the method comprising the steps of: 

defining a control channel including a plurality of time 
slots wherein the time slots are grouped into time 
frames so that each time frame includes a plurality of 
sequential time slots; 

communicating a login message from the terminal to the 
communications system; 

after communicating the login message, assigning a first 
time slot of each of the time frames as a first paging 
channel for one of the terminals; 

after communicating the login message, assigning a sec- 
ond time slot of each of the time frames as a second 
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paging channel for the terminal wherein the second 
time slot is assigned to provide a desired proximity of 
the first and second time slots within each of the time 
frames; and 

after assigning the first and second time slots, communi- 
cating at least one of the first time slot assigned as the 
first paging channel and the second time slot assigned 
as the second paging channel from the communications 
system to the terminal. 

14. A communications system providing group commu- 
nications with terminals, the communications system com- 
prising: 

a transmitter which transmits radio communications to 
terminals within a cell defined by the communications 
system; 

a receiver which receives radio communication from 
terminals within the cell; and 

a controller coupled to the transmitter and receiver 
wherein the controller generates a control channel 
transmitted by the transmitter, the control channel 
including a plurality of time slots grouped into time 
frames so that each time frame includes a plurality of 
sequential time slots, wherein a first time slot of each 
of the time frames is assigned as a first paging channel 
for one of the terminals, wherein a second time slot of 
each of the time frames is assigned as a second paging 
channel for the terminal, wherein the second time slot 
is assigned to provide a desired proximity of the first 
and second time slots within each of the time frames 
and wherein the controller determines whether the 
second time slot can be provided within a predeter- 
mined number of time slots of the first time slot, and 
wherein responsive to determining that the second time 
slot can be provided within the predetermined number 
of time slots of the first time slot, the second time slot 
is assigned within the predetermined number of time 
slots of the first time slot within each of the time 
frames. 

15. A communications system according to claim 14 
wherein responsive to determining that the second time slot 
cannot be provided within the predetermined number of time 
slots of the first time slot, the second time slot is assigned so 
that at least a second predetermined number of time slots 
separates the first and second time slots within a time frame 
wherein the second predetermined number of time slots is 
greater than the first predetermined number of time slots. 

16. A communications system providing group commu- 
nications with terminals, the communications system com- 
prising: 

a transmitter which transmits radio communications to 
terminals within a cell defined by the communications 
system; 

a receiver which receives radio communication from 
terminals within the cell; and 

a controller coupled to the transmitter and receiver 
wherein the controller generates a control channel 
transmitted by the transmitter, the control channel 
including a plurality of time slots grouped into time 
frames so that each time frame includes a plurality of 
sequential time slots, 

wherein a first time slot of each of the time frames is 
assigned as a first paging channel for one of the 
terminals, 

wherein a second time slot of each of the time frames is 
assigned as a second paging channel for the terminal 
wherein the second time slot is assigned to provide a 
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desired proximity of the first and second time slots 
within each of the time frames, 

wherein a third time slot of each of the time frames is 
assigned as a third paging channel for a second one of 
the terminals, and 5 

wherein a fourth time slot of each of the time frames is 
assigned as a fourth paging channel for the second 
terminal wherein the fourth time slot is assigned to 
provide a desired proximity of the third and fourth time 
slots within each of the time frames. 10 

17. A communications system according to claim 16 
wherein relative high and low priorities are assigned to the 
first and second terminals respectively so that the desired 
proximity of the first and second time slots is given higher 
priority than the desired proximity of the third and fourth 15 
time slots. 

18. A communications system according to claim 17 
wherein the relative high priority is assigned to the first 
terminal having a battery charge lower than that of the 
second terminal. 20 

19. A communications system according to claim 17 
wherein the relative high priority is assigned to the first 
terminal having a preferred status with respect to the second 
terminal. 

20. A communications system according to claim 16 25 
wherein the first and second terminals provide group com- 
munications therebetween and wherein the second and 
fourth time slots comprise a common time slot so that the 
second and fourth paging channels comprises a common 
group paging channel, wherein relative high and low pri- 30 
orities are assigned to the first and second terminals so that 
the desired proximity of the first time slot and the common 
time slot is given higher priority than the desired proximity 
of the third time slot and common time slot. 

21. A communications system according to claim 14 35 
wherein the control channel comprises a digital control 
channel. 

22. A communications system according to claim 14 
wherein first and second consecutive time frames define 
respective primary and secondary frames such that informa- 40 
tion included in the secondary frame is the same as infor- 
mation included in the primary frame. 

23. A communications system according to claim 14 
wherein the first paging channel for the terminal comprises 
an individual paging channel for the terminal and wherein 45 
the second paging channel comprises a group paging chan- 
nel for the terminal. 

24. A communications system according to claim 23 
wherein the first time slot is assigned based on an identifi- 
cation number for the terminal. 50 

25. A communications system according to claim 24 
wherein the first time slot is assigned according to a hashing 
algorithm based on the mobile identification number. 

26. A communications system providing group commu- 
nications with terminals, the communications system com- 55 
prising: 

a transmitter which transmits radio communications to 
terminals within a cell defined by the communications 
system; 60 

a receiver which receives radio communication from 
terminals within the cell; and 

a controller coupled to the transmitter and receiver 
wherein the controller generates a control channel 
transmitted by the transmitter, the control channel 65 
including a plurality of time slots grouped into time 
frames so that each time frame includes a plurality of 
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sequential time slots, wherein a first time slot of each 
of the time frames is assigned as a first paging channel 
for one of the terminals, and wherein a second time slot 
of each of the time frames is assigned as a second 
paging channel for the terminal wherein the second 
time slot is assigned to provide a desired proximity of 
the first and second time slots within each of the time 
frames; 

wherein before assigning the first and second time slots, 
the receiver receives a login message from the terminal, 
and wherein after assigning the first and second time 
slots, the transmitter transmits at least one of the first 
time slot assigned as the first paging channel and the 
second time slot assigned as the second paging channel 
to the terminal. 

27. A communications system according to claim 14 
wherein the transmitter, receiver, and controller are provided 
within a first radio base station of the communications 
system, the communications system further comprising; 

a switching center coupled to the controller; and 
a second radio base station coupled to the switching 
center. 

28. A terminal providing group communications within a 
communications system including at least one radio base 
station defining a cell, the terminal comprising: 

a transmitter which transmits radio communications to the 
communications system wherein the transmitter trans- 
mits a login message to the radio base station; 
a receiver which receives radio communications from the 
communications system wherein the receiver receives a 
time division multiple access control channel transmit- 
ted by the communications system, the time division 
multiple access control channel including a plurality of 
time slots grouped into time frames so that each time 
frame includes a plurality of sequential time slots 
wherein the receiver receives a paging assignment from 
the radio base station assigning a first time slot of each 
of the time frames of the control channel as a group 
paging channel for the terminal and assigning a second 
time slot of each of the time frames of the control 
channel as a second paging channel for the terminal 
wherein assigning the second time slot comprises, 
determining whether the second time slot can be pro- 
vided within a predetermined number of time slots of 
the first time slot, and 
responsive to determining that the second time slot can 
be provided within the predetermined number of 
time slots of the first time slot, assigning the second 
time slot within the predetermined number of time 
slots of the first time slot within each of the time 
frames; and 

a processor coupled to the transmitter and receiver 
wherein the processor activates the receiver during the 
first assigned time slot of each time frame to determine 
if a group page for the terminal has been transmitted by 
the radio base station. 

29. A terminal according to claim 28 wherein the second 
time slot of each of the times frames of the control channel 
is assigned as an individual paging channel for the terminal 
wherein the processor activates the receiver during the 
second assigned time slot of each time frame to determine if 
an individual page for the terminal has been transmitted by 
the radio base station. 

30. A terminal according to claim 29 wherein the assign- 
ment of the second time slot of each of the time frames of 
the control channel is determined by the processor using an 
identification number for the terminal. 
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31. A terminal according to claim 29 wherein the assign- 
ment of the second time slot of each of the time frames of 
the control channel is determined by the processor according 
to a hashing algorithm. 

32. A terminal according to claim 28 wherein the login 
message includes group channel paging assignment priority 
information for the terminal. 

33. A terminal according to claim 32 wherein the group 
channel paging assignment priority information includes a 
battery charge indication. 

34. A terminal according to claim 32 wherein the group 
channel paging assignment priority information includes a 
preferred status indication. 

35. A terminal according to claim 28 wherein the control 
channel comprises a digital control channel. 

36. A terminal according to claim 28 wherein first and 
second consecutive time frames define respective primary 
and secondary frames such that information included in the 
secondary frame is the same as information included in the 
primary frame. 

37. A communications system providing group commu- 
nications with terminals, the communications system com- 
prising: 

a transmitter which transmits radio communications to 
one of the terminals within a cell defined by the 
communications system wherein the transmitter trans- 
mits a control channel including a plurality of time slots 
grouped into time frames so that each time frame 
includes a plurality of sequential time slots; 
a receiver which receives radio communications from the 
terminals within the cell wherein the receiver receives 
a login message from the terminal; and 
a controller coupled to the receiver wherein the controller 
performs a paging assignment assigning a first time slot 
of each of the time frames of the control channel as a 
group paging channel for the terminal and assigning a 
second time slot of each of the time frames of the 
control channel as a second paging channel for the 
terminal responsive to the login message, wherein the 
paging assignment is transmitted to the terminal 
through the transmitter, and wherein assigning the 
second time slot comprises, 
determining whether the second time slot can be pro- 
vided within a predetermined number of time slots of 
the first time slot, and 
responsive to determining that the second time slot can 
be provided within the predetermined number of 45 
time slots of the first time slot, assigning the second 
time slot within the predetermined number of time 
slots of the first time slot within each of the time 
frames. 

38. A communications system according to claim 37 50 
wherein the second time slot of each of the times frames of 
the control channel is assigned as an individual paging 
channel for the terminal. 

39. A communications system according to claim 38 
wherein the first time slot is assigned to provide a desired 
proximity of the first and second time slots within each of 
the time frames. 

40. A communications system according to claim 38 
wherein the assignment of the second time slot of each of the 
time frames of the control channel is determined by the 
controller using an identification number for the terminal. 

41. A communications system according to claim 37 
wherein the login message includes group channel paging 
assignment priority information for the terminal. 

42. A communications system according to claim 41 
wherein the group channel paging assignment priority infor- 
mation includes a battery charge indication for the terminal. 
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43. A communications system according to claim 41 
wherein the group channel paging assignment priority infor- 
mation includes a preferred status indication for the termi- 
nal. 

44. A communications system according to claim 37 
wherein the control channel comprises a digital control 
channel. 

45. A communications system according to claim 37 
wherein first and second consecutive time frames define 
respective primary and secondary frames such that informa- 
tion included in the secondary frame is the same as infor- 
mation included in the primary frame. 

46. A communications system providing group commu- 
nications with terminals, the communications system com- 
prising: 

a transmitter which transmits radio communications to 
one of the terminals within a cell defined by the 
communications system wherein the transmitter trans- 
mits a control channel including a plurality of time slots 
grouped into time frames so that each time frame 
includes a plurality of sequential time slots; 

a receiver which receives radio communications from the 
terminals within the cell wherein the receiver receives 
a login message from the terminal; and 

a controller coupled to the receiver wherein the controller 
performs a group channel paging assignment assigning 
a time slot of each of the time frames of the control 
channel as a group paging channel for the terminal 
responsive to the login message wherein the group 
channel paging assignment is transmitted to the termi- 
nal through the transmitter; 

wherein a second time slot of each of the times frames of 
the control channel is assigned as an individual paging 
channel for the terminal; and 

wherein the assignment of the second time slot of each of 
the time frames of the control channel is determined by 
the controller according to a hashing algorithm. 

47. A method of providing group communications for a 
terminal within a communications system including at least 
one radio base station defining a cell, the method comprising 
the steps of: 

defining a control channel transmitted by the communi- 
cations system, the control channel including a plural- 
ity of time slots grouped into time frames so that each 
time frame includes a plurality of sequential time slots; 

transmitting a login message to the radio base station; 

receiving a group channel paging assignment from the 
radio base station assigning a first time slot of each of 
the time frames of the control channel as a group 
paging channel for the terminal; 

assigning a second time slot of each of the time frames of 
the control channel as an individual paging channel for 
the terminal wherein assigning the second time slot 
comprises, 

determining whether the second time slot can be pro- 
vided within a predetermined number of time slots of 
the first time slot, and 

responsive to determining that the second time slot can 
be provided within the predetermined number of 
time slots of the first time slot, assigning the second 
time slot within the predetermined number of time 
slots of the first time slot within each of the time 
frames; 

monitoring the first assigned time slot of each time frame 
to determine if a group page for the terminal has been 
transmitted by the radio base station; and 
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monitoring the second assigned time slot of each time 
frame to determine if an individual page for the termi- 
nal has been transmitted by the radio base station. 

48. A method according to claim 47 wherein the assign- 
ment of the second time slot of each of the time frames of 
the control channel is determined using a mobile identifi- 
cation number for the terminal. 

49. A method according to claim 47 wherein the assign- 
ment of the second time slot of each of the time frames of 
the control channel is determined according to a hashing 
algorithm. 

50. A method according to claim 47 wherein the login 
message includes group channel paging assignment priority 
information for the terminal 

51. A method according to claim 50 wherein the group 
channel paging assignment priority information includes a 
battery charge indication. 

52. A method according to claim 50 wherein the group 
channel paging assignment priority information includes a 
preferred status indication. 

53. A method according to claim 47 wherein the control 
channel comprises a digital control channel. 

54. A method according to claim 47 wherein first and 
second consecutive time frames define respective primary 
and secondary frames such that information included in the 
secondary frame is the same as information included in the 
primary frame. 

55. A method for providing group communications with 
terminals, the communications system comprising: 

transmitting radio control channel including a plurality of 
time slots grouped into time frames so that each time 
frame includes a plurality of sequential time slots; 

receiving a login message from a terminal; 

assigning a first time slot of each of the time frames of the 
control channel as a group paging channel for the 
terminal responsive to the login message; 

assigning a second time slot of each of the times frames 
of the control channel as an individual paging channel 
for the terminal wherein assigning the second time slot 
comprises, 

determining whether the second time slot can be pro- 
vided within a predetermined number of time slots of 
the first time slot, and 

responsive to determining that the second time slot can 
be provided within the predetermined number of 
time slots of the first time slot, assigning the second 
time slot within the predetermined number of time 
slots of the first time slot within each of the time 
frames; and 

transmitting the paging assignments to the terminal. 
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56. A method according to claim 55 wherein the first time 
slot is assigned to provide a desired proximity of the first and 
second time slots within each of the time frames. 

57. A method according to claim 56 wherein the assign- 
ment of the second time slot of each of the time frames of 
the control channel is determined using a mobile identifi- 
cation number for the terminal. 

58. A method according to claim 55 wherein the login 
( message includes group channel paging assignment priority 

information for the terminal. 

59. A method according to claim 58 wherein the group 
channel paging assignment priority information includes a 
battery charge indication for the terminal. 

15 60. A method according to claim 58 wherein the group 
channel paging assignment priority information includes a 
preferred status indication for the terminal. 

61. A method according to claim 55 wherein the control 
channel comprises a digital control channel. 

20 62. A method according to claim 55 wherein first and 
second consecutive time frames define respective primary 
and secondary frames such that information included in the 
secondary frame is the same as information included in the 
primary frame. 

25 63. A method for providing group communications with 
terminals, the communications system comprising: 

transmitting radio control channel including a plurality of 
time slots grouped into time frames so that each time 
30 frame includes a plurality of sequential time slots; 
receiving a login message from a terminal; and 
assigning one time slot of each of the time frames of the 
control channel as a group paging channel for the 
terminal responsive to the login message; and 
transmitting the group channel paging assignment to the 
terminal; 

assigning a second time slot of each of the times frames 
of the control channel as an individual paging channel 

40 for the terminal; 

wherein the first time slot is assigned to provide a desired 
proximity of the first and second time slots within each 
of the time frames; 

45 wherein the assignment of the second time slot of each of 
the time frames of the control channel is determined at 
the communications system according to a bashing 
algorithm. 

* * * * * 
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